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DETAILED ACTION 

1 . This application has been transferred to a new examiner. 

2. The amendment to the specification filed 17 August 2007 has been entered. The 
amendment to the claims filed 3 1 March 2008 has been entered. This Office action refers to the 
numbering of the claims as in the most recent entered claim set of 3 1 March 2008. 

Status of the Claims 

3. Claims 1-80 are pending. 

Claims 5, 28, 40-63, and 72-80 are withdrawn 
Claims 1-4, 6=27, 29-39, and 64-71 are rejected. 

Election/Restrictions 

4. Upon further consideration the species of storage device structures 1) parking lot 
comprising channels and gates in the form of a racetrack as in claim 9 and 29, and 2) 
microfluidic devices as in claims 30-39 originally elected in the election filed 22 November 2006 
are rejoined as the two embodiments are not mutually exclusive. Therefore the species of storage 
devices comprising channels and gates in the form of a race track as in claims 9 and 29 are 
rejoined. 

5. The Office action mailed 17 April 2007 failed to include claim 9 in the nonelected 
species of storage device structures comprising channels and gates in the form of a racetrack; as 
noted above that species is rejoined and claim 9 is examined, the Office action mailed 17 April 
2007 failed to note that claims 72-80 are drawn to nonelected Group 3 and are therefore 
withdrawn. 
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Claims 40-63 and 72-80 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), 
as being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Applicant timely traversed the restriction (election) requirement in the reply filed on 22 
November 2006. The restriction was made final in the Office action mailed 17 April 2007. 

Claims 5 and 28 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) 
as being drawn to a nonelected species, there being no allowable generic or linking claim. 
Election was made without traverse in the reply filed on 22 November 2006. 

6. In any fiiture claim sets the apphcants should state the claim status of withdrawn claims 
as noted in this Office action. 

Priority 

7. The claim to benefit of provisional application No. 60/391639 is perfected in view of the 
amendment to the specification filed 17 August 2007. 

Claim Rejections - 35 USC § 112 

8. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such Ml, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

9. Claims 1-4, 6-27, 29, 33, 35-37, 39, and 64-71 are rejected under 35 U.S.C. 1 12, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 
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In In re Wands (8 USPQ2d 1400 (CAFC 1988)) the CAFC considered the issue of 
enablement in molecular biology. The CAFC summarized eight factors to be considered in a 
determination of "undue experimentation." These factors include: (a) the quantity of 
experimentation necessary; (b) the amount of direction or guidance presented; (c) the presence or 
absence of working examples; (d) the nature of the invention; (e) the state of the prior art; (f) the 
relative skill of those in the art; (g) the predictability of the art; and (h) the breadth of the claims. 

In considering the factors for the instant claims: 

a) In order to practice the claimed invention one of skill in the art must transport 
individual molecules of DNA to desired locations, add desired nucleotide sequences or other 
spatially define markers to the molecule, and determine the sequence of an individual DNA 
molecule as part of a process of storing and reading data. For the reasons discussed below, there 
would be an unpredictable amount of experimentation required to make and use the claimed 
invention. 

b) The specification presents to utilize microfluidic devices and electrophoretic devices to 
move DNA molecules without providing guidance to be able to determine where an individual 
molecule is with the precision required to execute memory write and read operations on an 
individual molecule. The specification does not provide specific guidance regarding how data is 
to be processed for encoding into the sequences of DNA molecules, nor does the specification 
provide guidance regarding how DNA sequences of individual molecules are to be processed to 
regenerate stored data. The specification provides guidance to synthesize individual molecules to 
comprise a desired sequence on pages 19-33. Write mechanism 1 requires in situ chemical 
synthesis. In situ synthesis is a time consuming and complicated procedure and the specification 
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does not show how such a procedure is compatible with a read-write memory storage apparatus 
that functions with a practical time period. Write mechanism 2 individual nucleotides are added 
to a chamber containing the growing chain and a polymerase, but the specification does not 
address how to prevent errors due to inlet of more than one nucleotide, or how a polymerase 
incorporates a single substrate molecule with perfect efficiency even though enzymes generally 
require minimum concentrations of substrates to fiinction. Write mechanisms 3-5 require 
modification of individual DNA molecules or other polymers at precise positions, but the 
specification does not provide specific guidance for locating modifications at precise positions in 
an individual molecule. Read mechanisms 1 and 2 require use of a nanopore or atomic force 
microscopy without providing specific guidance as to the nanopore or the parameters that can be 
measured to sequence through a nanopore or atomic force device, the specification provides 
guidance to use optical tweezers to move individual molecules form one part of the apparatus to 
another. 

c) The specification does not provide working examples of any embodiment of the 
claimed invention. 

d) The nature of the invention, synthesis of sequences or markings on individual 
molecules and subsequent determination of sequence or other features on individual molecules, 
is complex. 

e) Rhee et al., published 4 years after the effective filing date of the instant application, 
shows that nanopore sequencing is a promising idea that has not yet been reduced to practice. 
Among the practical problems to nanopore sequencing that Rhee et al. notes are that alpha- 
hemolysin pores and other nanopores used allow for discrimination of some sized of single 
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stranded DNA, but do not allow for sequencing. McCauley et al. review the use of optical 
tweezers to manipulate DNA. McCauley et al. show in figure 1 that optical tweezers have been 
used to stretch DNA molecules to which beads have been attached to measure physical 
parameters of DNA molecules. McCauley et al. fiirther details experiments using DNA bound to 
protein molecules that are manipulated by optical tweezers. McCauley et al. does not show use 
of optical tweezers to transport DNA within a device. 

f) The skill of those in the art of molecular biology is high. 

g) Because the claimed subject matter is drawn to aspects of manipulation of individual 
molecules that are not shown in the prior art, the predictability of the claimed subject matter is 
poor. 

h) The claims are broad in that they encompass subject matter not detailed sufficiently in 
the specification or the prior art to avoid undue experimentation. 

The skilled practitioner would first turn to the specification for guidance in practicing the 
claimed subject matter, however the specification does not provide working examples or 
sufficiently detailed guidance to manipulate individual molecules as required by the claimed 
subject matter. As such, the skilled practitioner would turn to the prior art for the guidance that is 
missing from the specification. However the prior art does not show methods of manipulation of 
individual molecules as in the claimed subject matter. Finally said practitioner would turn to trial 
and error experimentation to practice the claimed subject matter. Such represents undue 
experimentation. 

10. The rejection of claim 8 under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
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the invention in the Office action mailed 17 April 2007 is withdrawn in view of the amendment 
to claim 8 filed 31 March 2008. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1 1 . Claims 23 and 24 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claims 23 and 24 are indefinite for recitation of the phrases "pull the strands around" and 
"pull it around" because the destination of the strands is not clear. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

13. Claims 30-32, 34, and 38 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Lagally et al. 

The claims are drawn to a microfiuidic device that moves DNA molecules to different 
locations within the device. In some embodiments the device comprises pumps and valves. In 
some embodiments the device comprises an electrophoresis device. 

Lagally et al. shows in figure 1 a microfiuidic device that comprises valves, pumps, and a 
capillary electrophoresis device. The device is used to ampUfy DNA by in situ PCR, followed by 
analysis of the DNA products by capillary electrophoresis within the device. Representative 
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results of the analysis of the DNA produced in the reactions is shown in figure 2. Lagally et al. 
provides on pages 567-568 details of how the microfluidic device operates, including discussion 
of moving the DNA samples by pumping and use of valves. 

Claim Rejections - 35 USC § 103 

14. The following rejections are withdrawn in view of the arguments presented on pages 22- 
25 in the response filed 17 August 2007. 

15. The rejection of claims under 35 U.S.C. 103(a) as being unpatentable over Bennett et al. 
[Scientific American, volume 253, 1985, pages 48-56] in view of Rothemund [US Patent 
5,843,661] in view of Lackritz et al. [US Publication 2002/0056639] is withdrawn. 

16. The rejection of claims under 35 U.S.C. 103(a) as being unpatentable over Bennett et al. 
in view of Rothemund in view of Lackritz et al., in fiirther view of Meller et al. [Physical Review 
Letters, April 2001, volume 86, pages 3435-3438] is withdrawn. 

17. The rejection of claims under 35 U.S.C. 103(a) as being unpatentable over Bennett et al. 
in view of Rothemund in view of Lackritz et al., in further view of Wang et al. [US PGPUB 
2002/0181837] is withdrawn. 

18. The rejection of claims under 35 U.S.C. 103(a) as being unpatentable over Bennett et al. 
in view of Rothemund in view of Lackritz et al., in further view of Lee et al. [US Patent 
6,905,586] is withdrawn. 

Conclusion 

19. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John S. Brusca whose telephone number is 571 272-0714. The 
examiner can normally be reached on M-F 8:30 AM - 5:00 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie A. Moran can be reached on 571-272-0720. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John S. Brusca/ 
Primary Examiner 
Art Unit 1631 

jsb 



